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(57) ABSTRACT

A temperature controller capable of being connected to a
computer is able to be stably operated at the time of being
connected to the computer. The temperature controller is
operated by a power source from the computer and operated
by a general power source. A voltage used in the temperature
controller includes a first voltage for processing a digital
signal. The temperature controller includes a feedback circuit
for monitoring a change in the first voltage of the temperature
controller and when detecting that the first voltage exceeds a
predetermined value, lowering the supply of the general
power source, and the voltage of the power source supplied
from the computer is smaller than the predetermined value.
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TEMPERATURE CONTROLLER

TECHNICAL FIELD

This disclosure relates to a temperature controller, and
particularly relates to a temperature controller capable of
being connected to a personal computer.

BACKGROUND ART

There is a recent USB (Universal Serial Bus) device oper-
ated by supplying a power source from a personal computer
(computer) at the time of being connected to the personal
computer. That is, there is a USB device operated by bus
power. Such a USB device is disclosed for example in Patent
Document 1 and Patent Document 2.

A USB device disclosed in Patent Document 1 is provided
with two signal wires used for inputting and outputting data,
a 5-V power wire, and a ground (GND) wire. By providing a
switch for switching the connection and cut-off of the 5-V
power wire, a power source supplied to the USB device is
turned ON/OFF.

According to Patent Document 2, electric power capable of
being supplied by the bus power is regulated to 5V and 500
mA. The USB device is provided with a secondary battery for
storing electric power supplied from a personal computer.
When an electric current flows exceeding an upper limit of
500 mA in such a USB device, a shortage is supplied by the
stored electric power.

PRIOR ART DOCUMENT
Patent Document

Patent Document 1: Japanese Unexamined Patent Publica-
tion No. 2000-105638 ([0016] to [0019])

Patent Document 2: Japanese Unexamined Patent Publica-
tion No. 2003-219561 ([0012] to [0018])

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

Asdisclosed in Patent Document 1 and Patent Document 2,
as the USB device operated by the bus power, there is a
temperature controller. The temperature controller is con-
nected to a personal computer via a USB cable in order to
preliminarily set information required for using the tempera-
ture controller, for example. Partial functions of the tempera-
ture controller are operated by supplying a voltage of 5V
from the personal computer.

Meanwhile, normally, in a case where the temperature
controller is used on site or the like, the temperature controller
is not connected to the personal computer but connected to a
power point via a power cable. By supplying a voltage of 100
V of a general power source, the temperature controller steps
down a voltage to 5V for processing a digital signal and 12V
for processing an analog signal, and the above partial func-
tions and other functions are operated by the voltage of 5V
and the voltage of 12 V.

A feedback circuit is provided in the temperature control-
ler. The feedback circuit monitors a change in the voltage of
5 V. The feedback circuit adjusts the voltage of 5V by facili-
tating supply of a power source by the general power source
when the voltage of 5V is a predetermined value or less, for
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example 4.9 V or less, and pausing the supply of the power
source by the general power source when the voltage is larger
than the predetermined value.

When the temperature controller is connected to the per-
sonal computer so as to receive the supply of the power source
from the personal computer while the general power source is
being supplied, the feedback circuit sometimes detects that
the voltage supplied from the personal computer exceeds the
predetermined value during communication with the per-
sonal computer. In this case, the feedback circuit pauses the
supply of the power source from the general power source.
Thus, the voltage of 12 V is lowered. Then, there is a fear that
the temperature controller cannot be normally operated.

An object of an embodiment of this invention is to provide
a temperature controller capable of being stably operated at
the time of being connected to a personal computer.

Means for Solving the Problem

A temperature controller according to this invention is
capable of being connected to a computer. The temperature
controller is operated by supplying a power source from the
computer and operated by supplying a general power source.
A voltage used in the temperature controller includes a first
voltage for processing a digital signal. The temperature con-
troller includes a feedback circuit for monitoring a change in
the first voltage flowing in the temperature controller and
when detecting that the first voltage exceeds a predetermined
value, lowering supply of the general power source, and a
voltage of the power source supplied from the computer is
smaller than the predetermined value.

Thereby, the voltage of the power source supplied from the
computer is smaller than the predetermined value serving as
a reference at the time of lowering the supply of the general
power source by the feedback circuit. Thus, even in a case
where the power source is supplied from the general power
source at the time of connecting the temperature controller to
the computer, the feedback circuit does not detect that the
voltage of the power source supplied from the computer
exceeds the predetermined value. Therefore, at the time of
connecting to the computer, the feedback circuit does not
lower the supply of the general power source. As a result, the
temperature controller can be stably operated at the time of
being connected to the computer.

A range of the first voltage may be 4.5V or more and 5.25
V or less, and the predetermined value may be 4.9 V. The
voltage of the power source supplied from the computer may
be 4.5V or more and 4.9V or less, and a voltage of the power
source supplied from the general power source may be 4.75V
ormoreand 5.25 or less. Thereby, a range of the voltage of the
power source supplied from the computer and a range of the
voltage of the power source supplied by the general power
source can be clearly divided. The voltage of the power source
supplied from the computer does not exceed the value of the
voltage serving as the reference at the time of lowering the
supply of the general power source by the feedback circuit.

Further, the voltage used in the temperature controller may
include a second voltage for processing an analog signal.

EFFECT OF THE INVENTION

Thereby, the voltage of the power source supplied from the
computer is smaller than the predetermined value serving as
the reference at the time of lowering the supply of the general
power source by the feedback circuit. Therefore, even in a
case where the power source is supplied from the general
power source at the time of connecting the temperature con-
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troller to the computer, the feedback circuit does not detect
that the voltage of the power source supplied from the com-
puter exceeds the predetermined value. Thus, at the time of
connecting to the computer, the feedback circuit does not
lower the supply of the general power source. As a result, the
temperature controller can be stably operated at the time of
being connected to the computer.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing a temperature con-
troller according to one embodiment of this invention.

FIG. 2 is a block diagram showing a configuration of the
temperature controller.

FIG. 3 is a view showing ranges of a voltage of operation.

EMBODIMENT FOR CARRYING OUT THE
INVENTION

Hereinafter, a temperature controller according to one
embodiment of this invention will be described with refer-
ence to the drawings. FIG. 1 is a perspective view showing a
temperature controller 11 according to one embodiment of
this invention. Referring to FIG. 1, the temperature controller
11 is connected for example to a thermocouple (not shown)
and an operation panel for operating the heating of a heater,
and adjusts a temperature in such a manner that an object
becomes a target temperature by controlling the turning
ON/OFF of a power source of the heater based on a measure-
ment temperature inputted from the thermocouple.

The temperature controller 11 is capable of being con-
nected to a personal computer via a USB cable. The tempera-
ture controller 11 is connected to the personal computer in
order to preliminarily set information required for using the
temperature controller 11 such as the target temperature. The
temperature controller 11 is operated by supplying a power
source from the personal computer at the time of being con-
nected to the personal computer. That is, the temperature
controller 11 is operated by bus power.

Meanwhile, normally, at the time of being used on site or
the like, the temperature controller 11 is not connected to the
personal computer but connected to a power point via a power
cable. The temperature controller 11 is operated by supplying
a voltage of 100 V of a general power source.

FIG. 2 is a block diagram showing a configuration of the
temperature controller 11. Referring to FIGS. 1 and 2, the
temperature controller 11 is provided with a USB interface
portion 12 into which the USB cable is inserted, a power
source portion 13, a feedback circuit 14, an input circuit 15, a
display portion 16, a control portion 17, and an output circuit
18. At the time of being connected to the power point for
outputting the general power source (100 V) via the power
cable, the power source portion 13 steps down the voltage of
100V of the general power source to voltages of 5V and 12
V from a primary power source 13a to a secondary power
source 135 via an insulation transformer 13c. The feedback
circuit 14 performs feedback of the voltage of the general
power source. The input circuit 15 receives an input of a
temperature and the like from the thermocouple and the USB
interface portion 12. The display portion 16 displays the
temperature and the like inputted from the input circuit 15.
The control portion 17 controls the entire temperature con-
troller 11. The output circuit 18 relays and outputs a signal for
controlling the turning ON/OFF of the power source of the
heater.

The control portion 17 includes a CPU (Central Processing
Unit), and controls the entire temperature controller 11. The
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control portion 17 also includes a communication portion 19
for controlling communication with a personal computer 23
and the like in an exterior performed via the USB interface
portion 12.

The power source portion 13 includes a 5-V system for
outputting 5 V serving as a first voltage for processing a
digital signal, and a 12-V system for outputting 12 V serving
as a second voltage for processing an analog signal in the
secondary power source 135. The feedback circuit 14, the
input circuit 15, the display portion 16, and the control portion
17 are connected to the 5-V system. It should be noted that the
output circuit 18 is connected to the 12-V system.

The USB cable is inserted into the USB interface portion
12, so that the temperature controller 11 and the personal
computer 23 are connected. The USB interface portion 12
includes two signal wires 20a and 204 for inputting and
outputting data, a 5-V power wire 21 for receiving the voltage
of 5V supplied from the personal computer 23 by the bus
power for processing the digital signal, and a ground (GND)
wire 22. The two signal wires 20a and 205 are connected to
the communication portion 19, to transmit output data
received from the communication portion 19 to the personal
computer 23, and send data inputted from the personal com-
puter 23 to the communication portion 19. The 5-V power
wire 21 is connected to the 5-V system.

The feedback circuit 14 is connected to the 5-V system, and
monitors a change in the voltage of 5 V. The feedback circuit
adjusts the voltage of 5 V by facilitating supply of the power
source by the general power source when the voltage of 5V is
a predetermined value or less, and pausing the supply of the
power source by the general power source when the voltage is
larger than the predetermined value. In such a way, the feed-
back circuit 14 performs the feedback of the voltage of the
general power source. The predetermined value is specifically
4.9 V which is a value serving as a reference at the time of
pausing supply of the general power source by the feedback
circuit 14.

The input circuit 15, the display portion 16, and the control
portion 17 are connected to the 5-V system as described
above. Therefore, the input circuit 15, the display portion 16,
and the control portion 17 are connected to the power point so
as to be operated by supplying the voltage of 5 V from the
general power source by the power source portion 13, and
connected to the personal computer 23 so as to be operated by
supplying the voltage of 5 V from the personal computer 23
by the 5-V power source wire 21.

Specifically, the voltage of 5V supplied from the personal
computer 23 is within a range of 4.5V or more and 4.9 V or
less as shown by a range b in FIG. 3. The voltage of 5V
supplied from the general power source by the power source
portion 13 is within a range 0of 4.75 V or more and 5.25V or
less as shown by a range ¢ in FIG. 3. That is, the voltage of the
power source at the time of operating the input circuit 15, the
display portion 16, and the control portion 17 is within a
different range between a case where the voltage is supplied
from the personal computer 23 and a case where the voltage
is supplied from the general power source. The voltage sup-
plied from the personal computer 23 is smaller than a prede-
termined value (4.9 V) serving as the reference at the time of
pausing the supply of the general power source by the feed-
back circuit 14. That is, the voltage supplied from the per-
sonal computer 23 is within a range so as to avoid that the
feedback circuit 14 performs the feedback. FIG. 3 is a view
showing the ranges of the voltage within which the 5-V sys-
tem (the input circuit 15, the display portion 16, and the
control portion 17) is operated in the temperature controller
11. A range a is a range of the first voltage for processing the
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digital signal, that is, the range of the voltage of 5 V, which
includes the voltage of the range b supplied from the personal
computer 23 and the voltage of the range ¢ supplied from the
general power source by the power source portion 13, that is,
4.5V ormore and 5.25V or less. It should be noted that since
the range a has an upper limit value of +0.25, and a lower limit
value of —0.25 in actual operation, the figure is in consider-
ation with the fact.

Thereby, the voltage of the power source supplied from the
personal computer 23 is smaller than the predetermined value
serving as the reference at the time of pausing the supply of
the general power source by the feedback circuit 14 in the
temperature controller 11. Therefore, even in a case where the
power source is supplied from the general power source at the
time of connecting the temperature controller 11 to the per-
sonal computer 23, the feedback circuit 14 does not detect
that the voltage of the power source supplied from the per-
sonal computer 23 exceeds the predetermined value. There-
fore, at the time of connecting to the personal computer 23,
the feedback circuit 14 does not lower the supply of the
general power source. As a result, the temperature controller
11 can be stably operated at the time of being connected to the
personal computer 23.

The voltage of the power source supplied from the personal
computer 23 and the voltage of the power source supplied by
the general power source are distinguished from each other in
such a way. Thus, at the time of communicating with the
personal computer 23 while receiving the supply of the power
source by the general power source, the temperature control-
ler 11 can be operated by the voltage of the power source
supplied from the general power source. For example, in a
case where the power cable is removed by mistake, the power
source can be switched from the general power source to the
power source supplied from the personal computer 23, and
communication with the personal computer 23 is not stopped.

When the temperature controller 11 is connected to the
personal computer 23, the display portion 16 is operated by
the power source supplied from the personal computer 23.
Therefore, in the temperature controller 11, there is no need
for especially connecting the power cable to the power point
s0 as to operate the display portion 16 after setting with using
the bus power from the personal computer 23. As a result,
convenience can be improved.

It should be noted that since the output circuit 18 is con-
nected to the 12-V system, the output circuit is not operated
when connected only to the personal computer 23 but oper-
ated in a case where the voltage of 12V is supplied from the
general power source.

The example that the feedback circuit 14 pauses the supply
of the power source by the general power source when the
voltage of 5 V is larger than the predetermined value is
described in the above embodiment. However, the present
invention is not limited to this but the supply of the power
source by the general power source may be lowered.

The example that the temperature controller 11 is con-
nected to the thermocouple and the operation panel for oper-
ating the heating of the heater so as to adjust the temperature
is described in the above embodiment. However, the present
invention is not limited to this but the temperature controller
may be connected to a flow meter or a pressure meter so as to
adjust a flow rate or pressure.

Although the embodiment of this invention is described
above with reference to the drawings, this invention is not
limited to the embodiment shown in the figures. Various cor-
rections and modifications can be added to the embodiment
shown in the figures within the same range as or equal range
to this invention.
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Industrial Applicability

This invention is effectively utilized in the temperature
controller to which the power source by the bus power can be
supplied and the power source from the power point can be
supplied.

DESCRIPTION OF SYMBOLS

11 Temperature controller
12 USB interface portion
13 Power source portion
13a Primary power source
135 Secondary power source
13¢ Insulation transformer
14 Feedback circuit

15 Input circuit

16 Display portion

17 Control portion

18 Output circuit

19 Communication portion
20a, 205 Signal wire

21 5-V power wire

22 Ground wire

23 Personal computer

The invention claimed is:

1. A temperature controller capable of being connected to
a computer without interruption of data processing, wherein

the temperature controller operable by a power source from

the computer and operated by a general power source,
wherein the temperature controller includes a first volt-
age for processing a digital signal,

the temperature controller comprises a feedback circuit

configured to monitor a change in the first voltage flow-
ing in the temperature controller, and

at the time of connecting to the computer, the controller

responds by lowering the supply of power from the
general power source when the first voltage exceeds a
predetermined value and a voltage of the power source
supplied from the computer is smaller than the predeter-
mined value and greater than zero, so that

data processing within the temperature controller is not

altered by forming the connection between the tempera-
ture controller and the computer.

2. The temperature controller according to claim 1,
wherein

a range of the first voltage is 4.5 V or more and 5.25V or

less,

the predetermined value is 4.9V,

the voltage of the power source supplied from the computer

is 4.5V or more and less than 4.9V, and

a voltage of the power source supplied from the general

power source is 4.75 V or more and 5.25 or less.

3. The temperature controller according to claim 1,
wherein the power source in the temperature controller fur-
ther includes a second voltage for processing an analog sig-
nal.

4. The temperature controller of claim 3, wherein the sec-
ond voltage comes solely from the general power source.

5. The temperature controller of claim 4, wherein the tem-
perature controller continues to communicate with the com-
puter when the general power source is disconnected from the
temperature controller.

6. The temperature controller of claim 1, wherein the feed-
back circuit lowers the supply of the general power by paus-
ing the supply from the general power source.
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7. The temperature controller of claim 1, wherein the feed-
back circuit lowers the supply of the general power by low-
ering the supply from a primary side of the general power
source.

8. The temperature controller of claim 1, further compris-
ing a display portion wherein the general power supplies
power to the display portion when the temperature controller
is not connected to the computer and the display portion is
solely powered by the computer when the temperature con-
troller is connected to the computer.

9. The temperature controller according to claim 1,
wherein the temperature controller simultaneously is pow-
ered from both the computer power source and the general
power source.

10. A method for stably operating a temperature controller
at the time of the temperature controller being connected to a
computer, wherein the temperature controller is configured to
operate with a power source from the computer and with a
general power source and to use a first voltage for processing
a digital signal, comprising the steps of:

setting a voltage of the power source supplied to the tem-
perature controller from the computer to be smaller than
a predetermined value,

monitoring a change in the first voltage,

detecting when the first voltage exceeds the predetermined
value, and

lowering the supply of the general power source when the
first voltage exceeds the predetermined value,

to allow connection to a computer without interruption of
data processing.

11. A temperature controller capable of being connected to

a computer without interruption of data processing during
forming of the computer connection,

comprising:

a general power source that provides digital power for
digital signals and analog power for analog signal pro-
cessing;

the digital power having a first voltage, and the analog
power having a voltage;

a feedback circuit that senses externally connected 5 volt
computer power and that controls supply of power from
the general power source in response to sensed voltage
of the 5 volt computer power upon connection to that
power;
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wherein, when the externally connected 5 volt computer
power is smaller than a predetermined value and the
first voltage is higher than the predetermined value
upon connection of the temperature controller to the
computer, the feedback circuit lowers the supply of
the general power

and wherein data processing within the temperature con-
troller is not altered by forming the connection
between the temperature controller and the computer.

12. The temperature controller of claim 11, wherein the
feedback circuit lowers the supply of the general power by
pausing the supply from the general power source.

13. The temperature controller of claim 11, wherein the
feedback circuit lowers the supply of the general power by
lowering the supply from a primary side of the general power
source.

14. The temperature controller of claim 11, further com-
prising a display portion wherein the general power supplies
power to the display portion when the temperature controller
is not connected to the computer and the display portion is
solely powered by the computer when the temperature con-
troller is connected to the computer.

15. The temperature controller of claim 11, wherein the
analog power comes solely from the general power source.

16. The temperature controller of claim 15, wherein the
temperature controller continues to communicate with the
computer when the general power source is disconnected
from the temperature controller.

17. The temperature controller according to claim 11,
wherein

a range of the first voltage is 4.5 V or more and 5.25V or

less,

the predetermined value is 4.9V,

the voltage of the power source supplied from the computer

is 4.5V or more and less than 4.9V, and

a voltage of the digital power supplied from the general

power source is 4.75 V or more and 5.25 or less.

18. The temperature controller according to claim 11,
wherein the temperature controller simultaneously is pow-
ered from both the computer power source and the general
power source.



